The effect of ethanol metabolism on ferritin uptake by freshly isolated rat hepatocytes: is acetaldehyde responsible for this alteration?
Alcohol abuse is associated with disturbances to iron metabolism in man, ranging from anemia to siderosis. Also seen in these patients are increased serum ferritin levels. Since the liver not only stores iron in cytosolic ferritin, but has also been shown to take up this molecule from the plasma by an active transport mechanism, it has been suggested that the iron in this circulating ferritin may contribute to the increased incidence of siderosis seen in alcoholics. As part of an ongoing study of these disturbances, using a rat model, we have examined the uptake of ferritin by freshly isolated hepatocyte suspension to test the hypothesis that increased hepatocyte uptake of ferritin iron contributes to the siderosis seen in some alcoholics. Incubation of hepatocytes in the presence of ethanol resulted in a progressive reduction in uptake with increasing alcohol concentration, from 1.23 +/- 0.05 ng of ferritin/10(6) cells/min to 0.65 +/- 0.02 ng/10(6) cells/min (mean +/- SD) at an ethanol concentration of 100 mM. 4-Methylpyrazole (0.1 mM) restored 70% of this activity, but higher concentrations also decreased ferritin uptake in the absence of ethanol. The addition of 5 microM cyanamide decreased ferritin uptake slightly in the presence of ethanol (0.82 +/- 0.04 ng of ferritin/10(6) hepatocytes/min vs. 0.86 +/- 0.03 ng/10(6) cells/min for ethanol alone), while having no effect in the absence of ethanol (1.01 +/- 0.04 vs. 1.12 +/- 0.05 ng/10(6) cells/min). Preincubation of the hepatocytes with acetaldehyde resulted in a dose-dependent reduction to a maximum reduction of approximately 25% at 300 microM acetaldehyde.(ABSTRACT TRUNCATED AT 250 WORDS)